1
H NMR yields (mechanistic experiments presented in the main text), 1,2-dichloroethane was utilized as internal standard. KIE values were determined with 1 H NMR and MS (EI), with the above mentioned equipments.
2) Experimental procedures
A 170 mL screw-cap vial is filled with phenothiazine (1.0 mmol), phenol (3.0 mmol), pivalic acid (3.0 ml) and a magnetic stirring bar. All the steps were operated in open air, the reactor is then flushed with oxygen atmosphere (1-2 min), then sealed tightly, transferred into a 150 °C oil bath for 24h. (magnetic stirring set to approx. 450 turns/min). The crude mixture is thereafter directly purified with silica gel column chromatography (n-hexane/ethyl acetate 20:1 to 2:1), unless stated otherwise. The Rf are typically comprised between 0.25 and 0.68.
Mechanistic experiments were performed according to the same general procedure, except for the varied parameters mentioned in the article.
3) Analytical data of new products
3bf: (Kon-JRW-54): Synthesized by 2-(trifluoromethyl)-10H-phenothiazine (1.0 mmol, 267 mg) and 3,5-dimethyl-4-chloro-phenol (3.0 mmol, 470 mg) in pivalic acid (3. : 3433, 3290, 2928, 1603, 1573, 1499, 1470, 1438, 1409, 1323, 1304, 1246, 1230, 1190, 1173, 1118, 1080, 1044, 1013, 955, 866, 814, 738, 727, 683, : 3309, 2922, 1748, 1645, 1583, 1567, 1557, 1493, 1463, 1439, 1402, 1356, 1334, 1314, 1300, 1288, 1237, 1222, 1171, 1129, 1097, 1053, 1015, 932, 874, 809, 743, 687 : 3497, 2922, 2853, 1588, 1567, 1485, 1456, 1440, 1395, 1343, 1303, 1279, 1230, 1178, 1155, 1125, 1097, 1041, 1017, 947, 862, 853, 799, 785, 745, 686, 662 : 3427, 2968, 2935, 1600, 1572, 1504, 1469, 1442, 1410, 1325, 1283, 1266, 1234, 1191, 1165, 1113, 1084, 1044, 974, 953, 868, 836, 817, 766, 751, 729, 700, : 3390, 3059, 2960, 2929, 2867, 1590, 1568, 1505, 1460, 1439, 1391, 1277, 1229, 1194, 1168, 1125, 1099, 1030, 946, 921, 850, 825, 793, 760, 741, : 3325, 2962, 2928, 1738, 1673, 1657, 1588, 1554, 1506, 1471, 1437, 1406, 1356, 1303, 1238, 1217, 1152, 1099, 1044, 962, 884, 826, 743, 703, 
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4) X-Ray structure description Figure S1 . Intramolecular H-bonded character, selected X-Ray structures at 50% probability level, Hatoms have been omitted for clarity. The X-ray structures of 3ab, 3ce, 3ad, and 3cb are registered under numbers CCDC 1822700-3, respectively. S10
5) CV measurements
Cyclic voltammograms were recorded using a Metrohm Autolab AUT85221 potentiostat in conjunction with Nova 1.8.17 at a scan rate of 0.1 V/s. The electrodes used were a glassy-carbon working electrode, a platinum counter electrode and a silver reference electrode. A solution of 0.3 M n-Bu 4 NPF 6 in dry and degassed dichloromethane was used as the electrolyte, and potentials were referenced to Fc 0/+ by using FeCp 2 * (E 0 1/2 = -0.45 vs Fc 0/+ in THF) as an internal reference.
6) EPR measurements
EPR measurements were performed on a Bruker EMX-plus machine. Air was gently bubbled through a 2.5 mM solution of the respective compounds in benzene-d 6 for one hour. After this the solution was thoroughly degassed by bubbling N 2 through the solution for an hour. EPR samples were prepared inside the glove box by transferring 0.2 mL of this solution in the EPR tube. All measurements were carried out at room temperature. All minima (no imaginary frequencies) and transition states (one imaginary frequency) were characterized by numerically calculating the Hessian matrix. ZPE and gas-phase thermal corrections (entropy and enthalpy, 298 K, 1 bar) from these analyses were calculated.
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7) DFT calculations
Cartesian coordinates (xyz and pdb format) are supplied as separate files in the attached zip folder.
Note: We were unable to find a transition state for the direct tautomerisation of 3' to 3, unassisted by AcOH. Attempts to drive the hydrogen atom of 3' in the direction of the oxygen atom led to a sharp increase of the energy profile, reaching energy higher than 40 kcal mol -1 without any indications for reaching a saddle point. See Figure S2 . This is not surprising, as the corresponding hydrogen and oxygen atoms are almost perpendicular to each other in 3', hindering the already unfavorable 1,3-proton shift required in the unassisted tautomerisation. Figure S2 . Coordinate drive calculations shortening the OH distance in 3' in an attempt to find a transition state for the direct (unassisted by AcOH) tautermisation of 3' to 3.
Alternative pathway computed by DFT
In contrast to the process described in the main text, we also considered an alternative pathway involving CN bond-formation between the PTZ-radical 1a  and phenol 2bH to form radical-adduct
1a-2bH
 , followed by HAT to 1a  to form 3. However, this pathway has higher barriers and is associated with a strongly endergonic first step, making the pathway in the main text much more favorable. Yet, occurrence of this alternative pathway cannot be fully excluded as a side track. The first step of this sequence is CN bond-formation between the PTZ-radical and the full model of phenol 2bH. Attack of the PTZ-radical 1a  on the phenol is endergonic by +30.6 kcal mol -1 , and associated with a transition state (TS4) barrier of +37.6 kcal mol -1 (Scheme S1). A noteworthy aspect of the DFT al ulated stru tures is the OH…N o d dista e. I the starti g -o ple this OH…N bond distance is as short as 2.11 Å, characteristic for H-bonding interactions between the reacting species. In the TS and the intermediate structure 152  144  136  128  120  112  104  96  88  80  72  64  56  48  40  32  24 160  152  144  136  128  120  112  104  96  88  80  72  64  56  48  40  32  24  16  8 200  192  184  176  168  160  152  144  136  128  120  112  104  96  88  80  72  64  56  48  40  32  24  16  8 152  144  136  128  120  112  104  96  88  80  72  64  56  48  40  32  24  16  8 192  184  176  168  160  152  144  136  128  120  112  104  96  88  80  72  64  56  48  40  32  24 
